Objective: Minimize the chlorophyll antenna size of photosynthesis to maximize solar conversion efficiency in green algae.
•
Light Utilization Efficiency of WT green algae:~3%
• Theoretical maximum efficiency:~30%
• Target for 2010: Reach a 15% Utilization Efficiency of Absorbed Light Energy.
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Current Technical Accomplishments
Localization of the Tla1 protein in a cellular compartment
Cell Fractionation and Quantitative Western blot analysis was applied.
Problem encountered: Tla1 specific polyclonal antibodies recognized the 23 kD Tla1 protein AND a 28.5 kD unknown protein (unexpected complication).
Extensive and time-consuming biochemical analyses revealed that the 28.5 kD protein was the D2 reaction center protein of PSII.
Proteomic analysis revealed a 9 amino acid C-terminus epitope that was nearly identical among the two proteins, explaining how Tla1 and D2 have common antigenic determinants (complication elucidated).
• Tla1 polyclonal antibodies recognizing the 23 kD Tla1 protein, also cross reacted with a 28.5 kD protein. The Tla1 and D2 proteins have a common 9 amino acid epitope in their C-terminus, that is antigenic enough to generate a strong antibody response against either protein.
This unexpected property has complicated the analysis of the Tla1 function, but it is now solved.
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Project Timeline Chlorophyll Antenna Size in Chlamydomonas
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Significance of Work
• First-time identification and documentation of two different genes (Tla1 and Tla2) that regulate the chlorophyll antenna size in photosynthesis.
• Findings could be applied in mass culture to increase solar conversion efficiencies and photobiological hydrogen production.
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Current Work
Complete the cellular localization of the Tla1 protein.
Elucidate Tla1 function upon application of sense, antisense & RNAi technologies with the Tla1 gene in
Chlamydomonas reinhardtii.
Advance the characterization of the Tla2 gene. 
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